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regi strat i on ) sti ^ ^ ) 



# tf 1^ it 



^j- '(^L B\l ^ '/i: ° @ it 



i'^ M- ^ ^ 



it ^ ffl 






it ^ it ^T tt fi M m 



i'X ^ 



'fi ^*J ^ 



#- it SI ^ ° ^ '-t ’ ♦ >I'J IH -t ^ — # it @ # 1^ ^ ^ ^ 

ffl # ;?^X ^ Y iT ilX :&Y 6^] ° ^ ^1: ’ Jt 1^ 

it ^(scaling) $lr 4 ^(overlay 

o f f s e t ) # 5'J ^ — 4% ^ — it -?- B] # Ta1 # # -fi- ^ ^ 

# ’ #'J ;C 4 ^T ^ ^ 4- ^ M, " 



> . ( - ) ' ^ n Ml : %2> m ° 

( J!L ) ' ^ ^ -ft ^ B! ^ iti 44 ^ ^ i't ffi 

S 3 0 2 ~S 3-12 •• > 4 l ^ ° 



i^.' (^rs^;g4# : Method of evaluating mask registration) 

A method for evaluating mask registration 
between two masks. A wafer is defined and etched 
to form a first exposure pattern by 

photolithography with a first mask having a first 
mask pattern thereon. A photoresist layer is 
formed over the wafer and defined as a second 
exposure pattern by photolithography with a second 
mask having a second mask pattern thereon. A 
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registration) -^) 






^ ■ Method of evaluating mask registration) 

deviation value between the first and second 
exposure patterns is measured by CD-SEM. The 
deviation value is calibrated according to the 
scaling degree and the overlay offset to obtain a 
registration data. The mask registration quality 
between the two masks is evaluated based on the 
registration data. 
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^ (1) 

[ Ir m M ^ ^ ^ 1 

^1- m #. ^ fol ^ ^ It II ^'J ^ 

fi ^i. 4^ ’ ^ 



ik 



-(!!;<■ 



-f- ^ ^ 7y5> 

^ :?- Fa1 B^J 4 ff 



4lLi^(mask registration) “ 

[ ^ ^ ti W 1 

^ ^ ^ It ^ t ’ # ^ i® lit f) 

(photolithography) t ^ ^ ^ ^ J^ ^ S] 

^ ’ i?ij 4to ^ ® # 6t ^ € J” ' ° 

’ ^ij ^ M M ^ ^ ^ ^ ^ ^ ^ ^ 






9^ # 






-X 



^7>y 



4 ft 45. ^(overlay registration)- 

- ^S: rfo -r ’ ^ ^ ^ M. ’ 5o -f ^ It B®a ® ’ j;t ^ 45^ ft ^ 

^ t ’ it 'fr '- ta ^ ft it 6t ft ti # t£ ( a 1 i g nm e n t 

marks) ’ ^ tl. 411 ft # ^ P-1 ^ ^ ^ ^ ^ ^ 

;|^ tj. ^ g^ # li ^ Ife ^ t 4^ 'li ^'J #v I^ ’ ® itb # 

— ^ 411 ft ib ^ t T lb t5: 1: ^ ® ft If 6^] ft 4® §& ’ # tS 

•i # — ill] ft # 4® te, ft it ^ ^ ffl # # ^ 4a ft tiL £ ° r?n H 

* -ir — 4® ft ^ 4® §b Ht 4i ^ 4^ 4?p ’ PA 411 ft # it 4h t /'f: 

If 4i^ fa1 st i& i. §i #■ ° 



:lx: il^ sf. ’ 7b ^ H 44r 4i> ^ ih atl 



'$' 1ft ^ tb -?- t' 



ffl # at ft ^ 11. 41- (registration specification) fit 

“ - at € 7b ’ I'J ^ ^ tt ^ If. t5: at ft ^ 4f tb 

(alignment mark) ° ^ ^ I M ’ fttr^af°45.44f4' ’ ry. 
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W i) R 






a 



n 1 0 



2 0 e^j 1Z9 



Jl. ^ tx! 



i£ fl ± 



_L 6^ ft ^ te. 1 2 

m ^ ;st ^ ^ 



4 G3 ^il fj- # te, 1 2 “ mj ^ ^ _L 6^ # ^ ffl # 
ftj- ■!£. (alignment niark)22 4-4% b®b ffl 

4 # o II * i« # l& 2 2 # ft ^ # t& 1 2 ^ fi 

_L 6^ ffl # 2 0 jL -t f '] B®a ai 1 0 _L 60 ^ 



ife tt 



II * #. it, ^ 



4^ t 



^ I -a-,c7 ^ 



M 



S4 
•iiA. -?-;> 



^73 



60 m ^ ^ir m 'b 



f ■ 



4X M 






ip ^ 



^ ^ 



C7 @- 
OO M 



_L ii!k # ^ t ’ ^ f- 1^ b®b 81 ^ ft ^ II * tt ^ I® 

ffrj ^ ^ ® ^ 2 0 t' ^ 60 ^ ’ fk /ir 

it, Bt 60 t£ ^ >^n -;^' 1^ ° S itb ’ ^ I- ^ 4 ft 60 -f ^ It <^5 

>t ft S! ^ ^ Tal 60 4 ft 44 # ’ ^ ^ 3$- M ^ 0 O 4 

’ tr lb txL tf -:t_ S- Ie, IS ° mj fij. ^ ^ It ^ tJ. 

-t" t' ’ # _L ii!L 4 ft 5^ J: 60 -£' >4 -tili ^ ° 

f ■ tl 41? t ’ ^ il'J 4 ff 44 If ’ it f- it. It ^ If ei- 4t 

4t 4^ 60 B^a IS ^ It it ^ >1 4 Il ’ i'X X it # 0*^ ^ -t ^ 

(X-SEM) m ^ t77 ra ’ > ^ 2 ai tF ’ ^ 

^ fa1 60 4 ft 4f #• ° ^ ’ jtb It ^ /'^ ^ ^ ^ 

i77 ® 41 lb ^ it- * it -?- SI ^ 60 tt ^ 4f £ 60 4 ft ^ 4 

if: IS in it ®1 # ^ It 60 4 ft 44 If lit iil 1% 44 If tf ^ ° 

® ■ 5 ^ ;gt •^^ §1 ^ "t “ tf 0ffl ^ "® ■?■ ft-S (CD~SEM) 

>i ^ ® 60 ffl # 4^ ’ S ^ ii If t if ^ 4- tt ft 

;&^ptiL^;lt>f(BARC) ’ ^#f‘^4-t^4i:CD-SEM60tfL 



’ ii Hf 4t 4^ 60 
Im 4)rt CX~SEM) I 
fl S 4- ^ ^ fal 60 



t77 ® 



it IS 



41 lb 



it 






fl. ^ >i ^ ® 60 



t 60 Jt 



ft ’ w ibP. 4 ^ IS ^ ta? SI ^ 60 g 

ft ttL -^ ° 

[ # 1 ^ S ] 

^ 7 SI- it _L it I”! ^ ’ t- tl* a^ 0 O -" 4i § 60 -t- tf 4it — tl 



Mm 
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L ' (3) 

sf" -f* ^ 



'iiL ^ ^ ffl i->!. tf i'-^r ^ ^ ffl ^ 0^ 



#• (registration data) ° 

^ — i@ @ ^ 1ft — tt 

Pal 4 S=i tlL ^ n i-^ ^ 



tf ^ i4 ^ ^ 

^ ^ ^ ^ TbI 6^] 4 



s^ 6tl -^ "" "f® S 6-J ^ ^ ^ ^ ^ IS ti 0\I ^1 



fr /ir ’ ^ h(i ^ H ti ^ 

-r ^ ( C D - S E M ) ^ # ii i i^'J b^b E ^ © 
m 4 ft :^r ° 



^ if _L iiii, § 6vl ’ -fl" t4. ^ 

’ ii it ^ li ^ sf ^ ^ ffl ^ ^ 4 

registration) ° 'l'^ ’ :fe- 

it tt tt ft H a > ^ - B^B B >7 -L ^ a ii 






^ 1^ B^B B ^ ® ft — tt P-i- 



f- 



a §1 M- f- - # §® ^ l: M l5ii: ^ ( C D - S E M 

— #7t® ^ ' Y 

4 ft # oi ° ^ =t ’ tt it # tt-^Bi- 
)4^4ttt^#it(overlay offset) 
ffl # TbI hv) 4St'fi#-(registration data 
Ttj ^ fa^ 6ti 4 ^t fi ^ f: ^ ^ tt tS- ’ 



^ "t" ~ tf B® ^ 

’ 111. tf 'it ft ^ ^ 

B >i H^j tt # ^ /'^ 

fi #■ ( m a s k 

# i,X ^ ^ ^ ^ 7^ ^ 

Bf ffl ^ ° ’ 

) * >lJj B^B IB J:- 0^ ^ 

if|0t 

^ ^Mi ft fiCscaling 
,J ^ - |5i ^ ^ 7t ^ 

) ° ^ ’ t''J dg 

Jt(, 'Pf' 'ft ft ^ ^tl OD 



rfq ^ lit tf ^ f?'J t ’ _L it ^ iir ^ ^ 

m ft tf Jt. — M. b/L ^ M M (B ARC) ’ 



^ ^ M. ^ ft PS- 4 
^ ^ Pi. 4 ft ^ ^ 
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3. ' (4) 

# ^ II # ^ ^ M- ifL ^ ^ ^ ^ 4?'J 

t ’ ^ t=j- ;& ^M/L ^ #4 ^ it — it 4t i§ ^ 60 ^ ^’J ( over- 

e t c h ) ’ •^^ 4^ ^ ^ ^ ^ jz- ^ M M ^ f^ ^ ^ ^ ^ ^ 



Jb T tt 
ti ’ a T 
[ ^ :^r ^ 

II- a^ 
^ ^ J% tiT ^ 



^|- a^ 4 l _L it @ 60 ' 44 ' A 41: ,fi tb ^ a^ ^ 

^4 144 II ^ ’ 44 ■# -^ffl a^ -f : 

y^- :^ — 4 ^'i 4- ^ ^ ^ 4i. ifei ^ 4 ’ 4w 4. # ># 

W 60 4 44 §fl 44 ’ -tt it 4^ 4- ^ 4 4< 4 



-4 $5. 4i: ^ 4?'J 4" ’ it 4 t. 

.4# 4t(G C) SI # it 4 ' 4 



(DT) 



^ (AA) 



W ^ TO 



(CB) 



nr) 



tx. tf 



4(0 

44l ^ 



(DT) 



ilxl 60 



4: 4 4^ 4^ 



T 



m 60 



t a ( CS ) II 4 it 4 ' 41 l it ^ W a 

It 60 ^ ^ It it 4t S ^ ’ I'J ^ ^ 1^ 60 it -f- @ # 

it 4^ iU. jtb P^ ° 

a^ ’ t 4» >1'J it 60 # 4 # ^ ^ it -?- Pal 60 4 t4 
^(DT) SI # it-P-lt^*^ lE(AA) SI ^ it-4 Psi 60 

f ^ il'j ^ it -f- Pal 60 4 S4 ’ 4i'J 4to 4^ A# ^ 

iSi ft 4S .^5 4^ ( G C ) 51 # it -?- pal 60 4 t4 4i: # ° ^fn 

^ fa1 hO 4 t4 ’ ^ S] # Pel 60 4^ ^ ^ rt ti, 4i It 

^ t- ^ ^Y ^ 1 ^ ’ :^X #Y i5" 167 It Hf 

41. i40 it -?- ^ Pal 60 51 # ^ H, fln ^ ° 

>^t^(DT) S] % ^ [*(AA) 51 # it^ 

’ # ^ f 3 51 ^ 4i ’ # 4R 4t 



^ TO 
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^ 8 1 









( 5 ) 

B\l }Jk. ° m M 
M a ^ 4 A ^ 4 E I 



^ ^ fa1 4 M 4iL ( m a s k registration) 

>; ji tiA ^ tt -?- ai ^ 4 >*>- 

° 



kVs 



iS. tt f) ’ IX ^ ^ ^ I'J B® B] fln tfA ^ ^ # tfe. ffl # ° 

^4AfflA/r^ ’ ^H®Hl]400_h7ttiA^toP-S-^404 ° ffn^ — 

) 4 0 2 > iX tt it tl. ti f > x?a f' ° # ^ IX ^ ^ ( D T ) B! 

# ^ - 7t ^ ( il iF ) ’ St tt F-S- ^ 4 0 4 ife tt f) 11 

A4it.ir^>^i#'t^(DT)iI#6t7tiF-i-J'404 ° ^^iXBl^tb 

6t tt F^ >f 4 0 4 ^ ^ ^ ^ ^ij B® 0 4 0 0 .^^3 1 0 0 0 A ’ ^ #a 0 4 0 0 

_L tf> ^ ^ ^ 41 4 0 6 ° 4^ ^ JX f ^o ;5- A. > ^ pj. 

^ 4 0 4 1^ ^F tt >S. #t ^ 4 0 2 ’ Sd ^ 4 B ffl iF ° 

^ ift 4 t tk ■W S 3 0 4 • ^ bb JS\ ^ ^ ^ ^ ' tcF-S-^ ° ^ -t. 

^ 4 C ffl ’ ^ $3C 'It t ’ B®B 0 4 0 0 _L ^ ^ S. S. ^ °F 4/L At 
^ (BARC)40 8 iX it tt40 6 ’ # ^ ^ tt ^ At ^ 4 0 8 ^ ® li 

s ^ pa ^ 4 1 0 ° 

^^^i|.4Tt^'^S306 • TL.-?- 

Cil,lt7bFa>tffiiA)^^— “ |^1.^4Dffl ’ IX 

!l(AA)ffl #^^(^iIiF)^ttFa^410J^tA^^*^l^(AA) 

51 ^ 4 1 2 ° tt ^ ^ ^ ^ tfei pa 4 1 0 Jl; ^ ^ ’ 'tk M 

;£ AF tt ^ At ^ 4 0 8 tf> ^ H F^1 ° ° ^ Ax tt ^ t?'J t ’ #- 
^ 4 E 0 ’ tt Ai ^'J ;& SF tt ^ At ^ 4 0 8 5 tt 4t ’ iX ^ ^ 

a^ ‘II tb H 0 ^ 4 1 2 = 
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n 9 M 





( 6 ) 

M ^ fr ’ 

B] ^ ’ nrj ^ ■?■ 

jtb ^ fa1 'fb ^ IB 5^ 

II ^ _L iib ^ ^ 

51 ^406|5i^F-§-J'4 

^ >f- 

^ ^ at aSi ti" ^ ^ 






tl 



11^^ 
_L ^ 

C D 



1 _L 



tb ^ 



o 

HI J:l ^ 6tl '•f^ ^ ( D T ) 

l^(AA) ffl ^412 ^ ® #J" 
# H.(AA) B1 # 



'-»'' -ir- 
liiL 






^ j-x ift 






It 



# ° jtb ’ _b ^a 

M M ^ ^ ^ ^ 

SEM) ^ ^ IH ^ ® 



M tl 

It ix 
4 /l 



iti ^ 3^ It at it; -f- ffl 
t ’ ^ ^ 4 /l ^ 

^ ^ ^(CD- 

% 'l^ ^ at ik ^ ^ 



X 



■&t s 
at; i 



^ it. It #■ s 3 0 8 : -t aa M ^ ^ ^ ^ ^ ^ ^ ^ 

a ^ ^ ^ Y ^ iti ^X i%Y :t 14 IS. ° riii ^ ^ 

^ ^ ^ is m )^ ^ ^ ^ ^ ^ ^ 

^ fi im ^ 4i t4 ii #■ ° 

^ ^ 5 A 5 C B1 ’ ^ M ^ ^sr ^ ~M ^ 

^ ^ t; ^ 1^ ^ ^ ^ Tai # S4 3t a ° ^ 5 A a 

# 3SL — ^ ;?& I?'J t ’ G C ( Is I# ) # D T ( ) 

a # 4 # ° 4; T tb l-l-GC #dT ^ Pal 4 t4 14 # ’ 



m. K 

)n 



n-*"^ 
'i'^ QB 9 



g /b € -t il 1)^ #;(CD-SEM ) jx _L l£ t* U ^ aa 
ji 14 >I 3^ Y ^ 1^ ’ 4 >^4 a®B a 4 0 0 _L H. I t 



DT ffl t I^GC 1^ #J -i: ;t li “ #- 4 ^ 5A 

a ^ 14 # IS- ^ : 



H. I H^l D T 
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( 7 ) 



(oi -£■.)/ 2 + -^4 ,)/2 



^ _L ^ 'f?'] t D T Bl # ^ 7G ^ 

’ HI itb ^ # ii ^ ^ ^ “t ^ ^ # 11 # ^ ^ 



la] ’ yfY^ ^ iV. ^ m t\ 



% ’ 



I ^2 ) 



l"r . = 



\h -b^) 



^ ^ 5 B ffl ’ ^ff ^ M ^ ^ ^ 'f^'J ’ 

AA ( i *!; H ) t^DT ( >fs. 1: ^ ^ 11 ^ ^ ffl # ^ 

X ^ rti # Y r^ ^ 4 # II Af. ° a §3 M ^ -t - # 3^ ^ "t ^ 

IS ^5^ #:(CD-SEM) J^ ^ ^ * >^l Sb ^ Ai 4 _L hADT 1] # ft A A 

bADT 11 # ta ft ^AA ffl # hAX ^ a. ^ ■' 



Xrrr = 



lai ) 



TO \21 



k I I I 6A Y ^ tf #- : 



r..= 



(^1 “ ^2 ) 



Pn ^ It ^ fal ^ B II # ft it- II Al^. ’ j;t. T ^ 

#1 tt 7^ ^ II # 4 ft ^ 4 tt 'Ife tf #. 4 >^-'J Ttl 



^ ?'J #1 tt 7^ -f- II # « ft 

Af ’ a ^ n y, U Af i'll if 
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11 R 




3- ' (8) 



ttff-JS i 


c$" #J 


1A,.^ 


Ai'.-DT 


jC Y 




GC-DT 


Y 




CB-AJL 




AA.^^--C 


CB-GC 


Y 


GC 


CS-GC 


Y 


GC 


IvlO-CB 


X ! 


A^ TEOS 4- 



iC ih. ^a «i-. 



^ ^ ^ ^ ^ M i M 
> PI -k^ bb f^AA-DT B^j # f=j- ftS 



H >i _L la ’ ^?'J Ad bb fAAA-DT m g ft M if. ’ m 

^ ^ B®B a tA in -L ;5^DT ffi ^ ^ I# tA ’ ^ ^ _L l: 1. ^ P.S- ^ 

’ mj ^ PJ- J- _L ^AA il # ° Ad ^ ^ t A/t ’ bb ft ^ a 

^ ^ ® # pal 4 ft II #. 0f ’ ^ tA >i B^B a -b- At ^ ^ ffl # 

Pel m ^ ^ ^ m.%1 ^ ’ tb 75 ^ T CD- . 

SEM ^ h 9 ® # >f alt ^ # iL i'X itb ^ PpL “ 

ffo t^ ^ a ai] 4 ^ ^ ^ ^ B-Lai-Tb 

itA ic 7L # ffl # ^ lb it tt ■§■ ^ ^ T # At # * II 

^ -t - # 8^® 't -r II ^ ( CD - S EM ) 4A: B^a B J:i it ffl t A^j A 
1: 7L il ^ t ^ it it 1: i^-'J ’ T it — H * ^ 6 A J. 6 C 

SI ’ # ^ it ^ ^ ° 

|^^^6Affil ’ AtiF^'B®a®a#i|.^^Il(Step and 
Repeat)^7bAtt^-^9|ai-^®^ ° ^ bb M ^ ^ ^ a ^ 

- ^ :?. g] ^ ^ if /A- H # ibA it ’ j^x tt i® B®a B J^ ti 
ic ai t. B! ^ “ Ad. ^ 6 A ® At iF ’ ^ ^ Afe iA'J t ’ h^b B 4 0 0 1^ 

iDT|^AA;Ab^At^'J JX:tj^-EltiDT51 ^^tAAffl M ^ ^ ^ 

TP ’ pcA^d.#i:fe.:tjbitit4S4a|^7b24tLit ’ tl;A,a,^Htfai. 
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3. ' (9) I 

^51^600 ’ ^4^a|.^JF^601-624 ° ik ^ iH M 

^ , ,^si^^,f|S302^S306 ^iL ’ i-xCD-SEMig.##^®] #600 
B^}^E^^ra^601 '606 '619#624 > j;^AtFBlllii^6^j 609A 
6 1 6 # 7*^ ^la # Tfe- ^ ^ it 4t m m f ’ ^ 

it . S ( B ) ’ it 'J' ^ ^ ^ A ) ’ ^ ^ ^ '*■- 

bb ^ ^ M M t ''^ '1^ M. ^ ^ ^ ^ ^ ° 

JU T ^ 6 B II ’ it — # i'>!. # it. ^ 6 1 9 ^ #'J ’ tt ^ 

4f<. ^ it H. 't' ^\l II # 'f'TO # 4 i^-'J ^ ^ ° "i* >a itj it -?- SI 

# ^ i ^ 6^ * i^-‘J itF it ^ 4i .ii ° tb ^4AA-DT ^ 4 

m M 0 ^ ’ * ;^X #4Y 1^ ^ fit ^ ^ ® itb ^ ^'i * 

#7ttIi^619^X:^i^it ?'J ’ ^ ?'J -L t'J ^ ^ N ^S ,fi ’ fln 

Y it ^P *1 ’ ^ ^*1 t'J ^Q ° ^ bb ftGC-DT ’ m 4t ^ 

* Y :^r ,43 it ^P #1 ’ # 4i 4'J Q ° ^ t ’ M ^P 44 j ^ 1 ° 

io f 6B ffl AA ^ ’ ^AA-DT ^ 4 SI # H 4^ 6 1 9 ° X 

^'J it ^ II 44 6 1 9 ^ iM'J it ?'J X 1 #■ X 2- ’ # f'J 44 j ^ 1 6 

,fi ’ li #- fi ^ fa1 4 # 5E ^ 4^ ^ ° Y ^ it ^ 1^ 44 6 1 9 ^ 

#J it 4i Y 1 4% Y 2 ’ ^ 4^ ^ #c 1 2 ,fi ’ li- #- fi .-^ r^l ^ # 5E -4^ 

^ o fro ?*j # 4i ^ 4Si i ’ ^ 4> ^ # it H. 4^ 6 1 9 ^ it ■’ 

^ AT a|- it H. 4^ 6 1 9 _L bX 5£ ^ it ^ ?'J ^ #t #1 ° SnAi- 

^ 3|- it At >il ’ ^ A A - D T it # 4 ^4 ffl # ^ I^'J /"4- ^ ^ 44 

,fi J^ ’ itb af ’ Iij #; # 5E ^ 4- #. ’ 4 'M ^ # it ^ 44 f ^ 

P# it 6^3 4 # SI # ^ 4^ # 4i “ 

^ 6C I! Ait 4 f ^ # m i it f 5C II AA iF 1: >UJ i4 > f4 0 

6B II :^AA-DT 4 ft II # 4tXl #X2 i3ii ^'J > jx ^ Y 1 4% Y 2 i% 4i 
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S- ' ■fs" (10) 

4" 4- ^ C D - S E M # jl'J 'iro # '{t ° 

^ 'i^ ^ o M ’ il. ^T ^ S 3 1 0 • -I- -te # ii 

# ^ ii( sea 1 ing) 4 fT 'f^ # iiCover 1 ay offset) a 

# S'J 1^ ^ ^ ^ B1 ^ PbI 4 tT fit ° 

7 « 6^3 tf t^AA-DT ^ 4' t5: tf b^ g^j 4 t4 ftL 

’ 0 lib t -f# I^ ^ ^ ® ^ ^ ^ ^ ^ ^ ^ 

(seal ing) # 4 ^(overlay offset) ’ it At m 

4S ^ ra M -S-t -;,§i ^1^5 ’t' -1^ ^ ^ ° # 7t ft 



’ 0 lib t -f# I^ ^ ^ ® ^ ^ ^ ^ ^ ^ ^ 

(seal ing) # 4 ^(overlay offset) ’ it Ae 

it '$■ ^ S t) ia t -ft ^ ^ ° ^ ° ^ 

)1A ( s e a 1 i n g ) "" Ax ^ ^ ^ ^ ^ ^ ^ ^ ^-j 7J^^ 4t 

AAit^B\J#)efflS^A °:^o^7ASIAAtf: ’ 't'TiG-f-TOO^#- 

^ a^ ^ ^ 0f ’ ^)J A5: f) af. 0^ ^ ffl # Ht ^ ^ 

^ eti # ^ i] ^71 0 ° ffb 4 t4 1-^ ^(overlay o f f s e t ) I'J f 

* ^ ^ # B®B la Fa1 > ^ ^ ^ ^ f- F-1 >1-"X ^Y ^ iti §(} “ 

:5(o ^ 7 B il At 7F ’ D T 7b -f- ffl # 1^ A A ^ -?- ® ^ FbI ’ fli- X ^ 

#d, lEE ^ ’ ffn '?d-Y ^ itl I'j 5E ^ ° 

i;^ T ^ 6 C ffl /% f?'] ’ it!. ^ 8 A ^ 8 D B] it. AS. 

# a^ ^ ^ ;5fe IH t ’ 4t i # ^ ffl # 6 1 9 ^ a§- TO ft 

(sealing)^4t7f4fl- (overlay offset) ^ -k^ 

^ 8 A # 8 B ffl AA 7F ’ H. 6 1 9 t 6t fM 4% 4- ?'J '^'W # fS- ^ I'Ai 

it 7t -il SJ f 8 A B1 AA iF -4 X 1 # X 2 Ht ^ 1 6 ^ m fi -t 6t 

fro 4^ fi ^ 1^1 ^ Al tt El if ’ mj ^ 8 B ® AA tjt ^ Y 1 ^ Y 2 6t 1 2 

t® tit .fi _L 6t 14 ft ^ fAi A ^ .it ft El if “ 

ft fi ^ 4- ?'j ^ it 'lii EJ if * .it ’ ^ At iL ^ .fi ^ 14 



rx t# 1 ^ # ^ ft tA ( s e a 1 i n g ) ^ fi: ° X 1 at ai- ^ 
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( 11 ) 

JL ^ T ^ # : 

^ ( X n n “ X 1 ) n ~ ^ ^ ~ 1 ^ ^X 1 

^ t ni(xi)n ^'i -t- ^n n * ^^.'j ^ ^ ^ ’ Sxi ^X1 m -il 

'|-:t ® If A ^ ^ ( s 1 ope ) ’ no M ’ (xi)n ^ X 1 _L %n W-h i§i 

0 |- ^ ^ C n = 1 ~ N ) “ 

|5] # b(] > X 2 ^ ^30 JL ^ T ^ tf # : 

M ’ (X2)n ~in(x2)n “ 1 ^ ^X2 

I^ 6-j ’ Y 1 6(i 0^ ^ ^ ^5. ^ 1~ ^ sf ■ 

P (Yl)q “P(Yl )q “ ^ *3 “ 1 ) Syi 

^ tP(Yi)q ^ Y1 f'J _L ^ q li 6^ * ^^-'J ^ ’ Syi ^Y1 

'j-^ EJ if * ^ ( s 1 o p e ) ’ rfo P ’ (Y 1 )q ^ 1 ^ P ^ 

^ 0 3^ ^ ( Q = i ~ Q ) ° 

1^ m 6^ ’ Y 2 ^ ft i ^ ^ T ^ tf ^ : 

P (Y2)q ~ P(Y2)q “ ^ P ~ ^ ^ ^Y2 

rto * _L iiK ^ ^ ^ ^ ^ f 'J ^ 4- ^*1 at i^ EJ ^ ^ 

( S ) ’ gp ^ 8i- 7n ai # S^ # io ( S c a 1 i n g ) ° 

no ^ ii. ^T # it. n. 6 1 9 _L 4“ 4 t ^ ^ 4 'fw # 




(ov.erlay offset)^ 3 cit ° ’XI 'X2 'Y1^Y2 

6^ # 'f-i # ii ( o V e r 1 a y o f f s e t ) Oxi ' 0 x 2 ' Oyi ^'J "P 



f'J 4- ^ tf ^ : 




(12) 



TM\: 



N 

H-J. 

N 



V P' 

*■ (n)? 



•w^ iri — 



^ P' 

- (1^2)^ 

.o _ 

L.-^ — 



^ gp ’ ^ ^T ^ ^ ?'J ’ .^iM- ^ ^ ^5. Jl- 'It "(to 

ii ^ > Pp ^ ai # 4 ( over 1 ay 

offset) “ # ^ t^L #1 -b liil 4 f@ # fiOxi '0x2 ' Oyi ^0y 2 ’ 
iLXl ' X2 ' Y1 ^Y2 t 4- ,f^ ^ ^ # ^'J 4- li ^ 4 # ^ 

(registration data) ’ :^toT?'J4-^ • 



Mcxi 


)n 


= M 


(XI )n 


- 0 x 1 


^(X2 


)n 


= M 


(X2)n 


- 0\2 


P(Yl)q 


= P 


J 

(vriq 


-Oy, 


P(Y2 


)q 


= P 


> 

(Y2H 


- 0y2 


rfn 


tx. 


jL ti m 


# ^ 



6jttr ° ^8C#.^8Dffl;"iftF^^^>J^Xl#X2f^?'J ’ AYl|^Y2dg 

iff5 ^ ^ ,fi a|: ^ ^ ( s c a 1 i n g ) 4 fw # ( o V e r 1 a y 

>ff set) JE ti ^/r # 5 'J ^ 4 # ^(registration) ° - 4§: 
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^ IQ M 




ffib -r ’ -t ^ -f- Pal 0^3 t5: tf ffil # ^ ^ > m i% _L it 

JfiL ]L ’ ^/r # 5'J 6^ * .itc M ^0 ’ ^tF SP ^ 

° ^ 8 C#I-^ 8 DB 1 4 ' i±! ’DT# 

AA 7b -?- F^1 0^ 4 ^ ^ ^ ^ ^ itb tb ^ 

^ U ^ ° 

^II I. ^ 3 ffl ’ it ^t # S 3 1 2 : H i: 'iSL ^ ^ ^ 

^ ^ ft ^ 1 L#( registration data)tb^ 

7b ffl # 0^ 4 ^ ^ ^ ’ itb ^1' ’ SI # Pa^ tx tf ttL #- ^vi tw # ’ 

i|. '$* -<iL ^ I; ^ a it tt tx. i ^ “ a itb ’ ^ B] ^ 

Pel ^ ^ ill ’ l>J t- 4 ^ f-1 4 # ^ TO ^ ^ 

o a Ifcb > tl- tt _t it # 'ir^ s 3 0 8 ^ S 3 1 0 ’ ^'J tb ^ 6 A ® t 0 ^ 

601 ' 606 '619 ' 624 ' 609#616#7^tS]€^7b(lti^.^^i^#7b 

ilA ( s c a 1 i n g ) 4 f t # ( o v e r 1 a y offset) -E- fl. ^/f # 

S'J^4ftfti^(registration data) ft ’ itPott^H-^^t 
AA-DT ^ 4 ft 14 # fi. it ft M. tf tA ’ iit ff i^ ^ f- Pal ^ 

4“ ^ 0t 4 ^t It #. 1^ -{g. ^ ^ ^ tb lb III ° tS- :ti. ii. 

S- sb lb 111 Bt ’ M'J 7b ^ 't' 4 it ft ’ tt. lb 4- ^ ^ it 



y-^ -j-4- rsri 

§b #e E 



tr rA |3c It ^ 1?'J ti S f ° ^ ii ^ i-t PI 

b- -fx ’ lE 1^ iA iS itb ft # ^ ’ -t ^ ^ "fs" ^ tt tt 

:fo lb ® PS ’ ”« AT f A 4 tb Jb $5/ ’ a fb b- 'fs' ^ 1^ s5^ -fb 

E # ft ft Pft ^ t tf # 4'J lb E A/t ^ ^ ^ “ 
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^1 M ^}f ^ s ^ ^ ^ bb IE -t- M ^ ^ ^ ^ 



^ -fi- 



ls -;■!!/, 



^ 2 SI /^/f ^ ^ ^’■^f T X ^ # 8® ^ ^ ?-S 

( X - S E M ) ^ # B®a IB >1 ^ W t 4 # ^ ^ ^ “ 

^ 3 SI m ^ ^ ^ ^ ’ tf 'f^ ^ ^ ffl 

# fal n iiL ^ ^ /'i >Jtu a ° 

^ 4 A ^ 4 E 51 ^/r ^ ^ ^ ^ ^ ^ ’ ■‘'^ ^ 

i3g ife :?- SI ^ 1^ # a® Bl >i ^ >'^L m. ° 

^ 5A ^5B 51 AA ^ ^ 45 4t 4:- Ir a^ ^ ^ 4?J t ’ M ^ 

^ -f- # §S f; ^ m. ^fH Ife(CD-SEM) m ^ a% IB Ai ^ 

^ 6 A ^ 6 C 51 AA ^ 4? 45 4t ^ ^ ^ 4?'J t ’ ^ — b^b 

8] sA, in _L 4 ^A-'J a§- Ag 51 ^ 4to 4i- ^ 4^ ^ /i" ° 

^ 7 A 51 AA ^ ^ At. ^ ffl # # At. 41: 6^] ^ ft AfiCscal ing) 

^ — o 

^ 7 B 51 AA Af ^ ^ At f- 51 # f-1 0^ 4 ft 4^ ( O V e r 1 ay 

offset)^— ° 

^ 8 A l^8B 51 AA Af ^ ^ 6C 51 ^1 ^ iA*7 ^Y I ^ 



,i$. ° 



^ 8 C# 8 D 51 AAAF^ 4 f^ 8 AI% 8 BBl t.^^€^AtftAfA 
(seal ing) 4 tj- 4^ Al-Cover lay offset) 4^ i5 41: b^ 4^ # 



[ 74" 7#u t£ ] 
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^ 18 I 






S 111 

SB LiJ 



1 2 ~ B®a 1] : 

2 0 ~ SI ^ ’ 

22 ~ ^ : 

S3 0 2-S31 2~ ^ ; 

•4 0 0 - IB t^c >; ’ 

4 0 2 - ;& ^M/L #4 ^ ( B A R C ) : 
4 0 4 - Ai FJ- ^ : 

4 0 6 - t ^ 4t ; 

4 08 - ;& ^ #4 ^ (BARC) : 

4 1 0 - Tfe FJ- ^ : 
412-^*^Hffl# : 

6 0 0 - s§- ^ Is. > 

601-624 - ; 

7 0 0 - 7^ ^ SI ^ : 

7 1 0 - ^ 51 # ° 



^ 19 I 







# m # 



1 . — # tf ^ f- fil 0 # f ^ 'flL i^ ( m a s k 

registration) • 

^ ^ ^ — yfej ■?- SI ^ ^ ^ ^ ^ni M M. M ’ 

— W> ^ ^ M 0 ’ 

t il'J B® lil Ji ^ ^ ® # 1% 1^ ^ ^ 7^ II # ^ 



^ m 0 0r 0 ^ ^ m 0 ^ 



X 0 0J Y ^ 01 ^X 0-Y 0 0J ii ’ 

iE 1 ^ ii ^ # tfe ft ii ( s c a 1 i n g ) ^ # ti # it 

(overlay o f f s e t ) # 5'J It ^ - 1% ^ ^ ^ ffl # M 4 « 



'i^L ^^ ', j:/. M. 

^ It 4 ti- ii ^ ^ ^ ^ ^ “ 

■ 2 . tt t tf # ^'J la E ^ 1 II m ik ^ tf it 7t ^ ® t ^ P-1 
4ftii -^(mask registration) ’ ^ 0 0 -~ 0 j 

® ^ |Sl It ^ ^ 7t ^ ffl # ^'J ^ ^ ( A A ) ffl # ' ^ M t# 

(GO ffl # ' ;fO# t S(DT) 81 # > # 4- II ^ f P^1 a (CS) SI 

# ' iiL TO .il # ^ W P^1 a ( c B ) ® # ^ 6t 4r 4 ii 4 ffl 

0 ^ ° ' 

3 . IR #. t 8H ^ ^'J la ® ^ 1 II ^/t 34 sf it ^ SI # ^ P^1 
4fiiiL#-(mask registration) 6-j:t it ’ 

i^ # it ^ §p 1 It iR -t - € ^ # s® m lt(CD-SEM ) a J^ 

E ( t o p - V i e w ) ^ ^ 4 iP-'J ° 

4 . M t tf # ^'J la E ^1 il t/T i4 ^ it ^ -f- ffl # ^ P-1 







iwl 

»Ib 
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4j|^xfii®(niask registration) — ^ 

-r- # 7t BI # 'I- ^’J ^ ^ ^ ^ ^ ffl ^ ^ ^ ^ ’ 

e^a IS _L .^^A ^ IS. # ^ mj ° 

5-. tt t tt # ^'J lo SI ^ 4 AA i4 ^ tf ^ ffl # ^ fal 

4 -iiL ( m a s k r e g i s t r a t i o n ) 0^ ^ /'ir ’ ^ 4" 4 >^-'J ®a HI 
_L ^ ^ ® # ^ — 5|- ^ ffl ^ # <i ’ #. * 

A i® (S t iS # B ti # ^ IS ii 4t t >^4 ’ ^ t B ^ A ° 

6 . 4P: ^1: ^ tf # ^'J $& ffl 5 ^/t iik ^ tf ^ ® # ^ 

4ff^iL#(mask registration) 6^ :^/'ir ’ 

^ ^E #4 ’ rfn B tin # ^ ^ t ^ eL ^ ^ ^ ra )S1 ^ 

^ # it IS J. — t # it IS ° 

7 . ^1: t tt # ^'J It ® ^ 5 ^/r iik ^ tf it -?- ffl # ^ f^ 

#f4^lLi^(mask registration) 6ti::^/'i: 

ti ^ 'S-B )g] IS ^X i5r r°/ ’ 4- 2 ^ # li. ’ 4 ^^4 ^ ^ 

^ ^ # it ffl ^ Pel )4 # ii- ’ ffij tgY iT ii ’ I'J 

^ ^B 4® S 2 ^ ^Y ^ iS # li #t I<^ ’ 1: >I'J ^ ,f i ^ ^ 

- ik ^ # it ffl # Pal 6^4 4s. ° 

8 . 4i- 41: t tf ^ I'J It ® ^ 7 ^/f iit ^ tf 4^ it -f- ® ^ ^ ?b^ 

4tf-fii^(mask registration) 

#t ,fi 4^> * 4- 4® S X iT iS M ^'J ’ # ?'J -k 4 :^ N 4® ,fi ’ 4 
>14 f i 44 4i ’ t^Y ^ li #i: li 44 * ^ 4® S -^Y ^ 

it P #1 ’ # ?'J _k 4?- Q 4® ,fi ’ t iP4 ^ li ^ 44 # 4i ° 

9 . #. 4;^ t tf ^ I'J It ® ^ 8 ;^/r iS ^ tf 4^ it f- ffl # ^ P^l 



4ft^i#(mask registration) 6) i5‘/'ir ’ ^4^#4®Sii^^ 










it a|- ^ ( s c a 1 1 n g ) ^ X ^ ^ ?'J ^ N 'flu ^ 

'|-i 13 If ^1. ^ ^ ^ ( S ) ’ si ^ ^Y ^ ^ M ^Q it 

.it^ 13 If ^ C S ) ° 

10. t tt # #'J li SI ^ 9 li m ii!l ^ "f it ^ ffl # ^ 

4 is. ( m a s k r e g i s t r a t i o n ) >ir ’ ^ ^ #1 ^ 4- ?'J 

^ # ^ 1 - 1 -^ # It ( o V e r 1 a y offset) > #. Ji? ^ fi ^ # ?'J 't ^ 
^ #c .fi 14 ff ft .^ # it ( sea 1 i ng ) ft i fl: ^ ^ ^ ° 

11. fP. ft t tt ^ ^'J It SI ^ 9 ;^;t i4 ^ tf It ^ ^ ® # ^ r-1 

# ff liL # ( m a s k r e g i s t r a t i o n ) 6ti it 

IS ;!: ^ SI ^ 1° ’ 14 II * — tf it /'^ it It ° 

12. — It if It it -?- SI ^ ^ fal 4 IS ^ ( m a s k 

r e g i s t r a t i o n ) 6^ ^ /'ir ’ eL T ?'J # • 

i^ a% B ^ ro H S. ft, >S. ft 4 ’ 

^ it ft f f ^ ^ ® ^ it I®- ^ ’ 

i: >i.'j it ® -t st ft ^ ® # 1% ft SI ffl # Faf tf X f" 



^k} 'Yiti^^Xj^Y:t‘r^Htil^#lt : 

fit -t it 14 If It ^ lit fi ( s c a 1 i n g ) 1% 

(overlay offset) rx#5'J it ^ *" # ^ — it I 



t ft 14 

Pal 0^ 4 n IS 



J SI, .S. 

f -J ^ it 4 tf- IS ^ A ^ ^ " M, fi- “ 

13. fFx ft t tf ^ ^'i It Si ^ 1 2 it ^ tf It it ^ ffi 



* 

















^ ^ ^ 'J le* SI 

registration) 6^ — tt 

^ 5] ^ ^ ^ ^ ^ II ^ ^'J ^ i *^ [^ ( A A ) la # ' m 

( G C ) a # ' /m i# € ^ ( DT ) E # ' 4- d t P^1 a ( c S ) 

as ' ttL -il # t fffi D ( c B ) a # ^ git 6^ 4r 4 ^ .it ^ 






14. 4^ t tf -f. #'J II ffl ^ 1 3 iM it ^ tf t4 ^ ffl # ^ 

fa1 # f4 ti ^ ( m a s k r e g i s t r a t i o n ) 6^ b®b B ^ 

ti #. II * 1 M ^ -f - t ^ # s® il #:(CD-SEM) j;t Ji. 

If. a ( t o p - V i e w ) ::^ ^ t >F.'J ° 

15. tr^ tt t tt ^'J IE a ^ 1 2 Jl m it ^ tf it, ^ ffl # ^ 

Fa1#S|tlLip^(mask registration) 1^ 

it ' ^ a®B a _L If-A ft d 9|- it it ° 

16. la tt t tf ^ #1 IE ffi ^ 1 5 m it ^ tf # it ^ ffl # ^ 

# t| ttL ^ ( m a s k registration) 60 it it ’ ^ t a® 

a _L 60 ^ ^ it ffl # ^ ^ # it ffl # 60 # ti ’ #. * 

A IS d Jit t it #B tSl # it d it, it It * i^-'J. ’ ^ t B. ^ A “ 

17. la It t tt ^ t'J IE ® ^ 1 6 Ji it tf It itt?- a # ^ 

raO##|lt!-.^(niask registration) 60 it it ’ ^t^#-itSl 

# ^ is ill ’ ffij 1^ B lil # it d t 4- AE ill ^ ng im ^ 

^ # it d ^ 4- t" — t faO #- it d ° 

18. la It t tt ^ t'J IE III f 1 6 m it ^ tf It it ^ ffl S ^ 
FaliflltL-^Cmask registration) 60 :^iir ’ ^tt^Xititilii 

# li It. * 4-B I® d it ^X 1% ’ 4- it # li tt fi ’ * iF4 4- fi ^ 
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^ 23 I 





f If 



^ - i% ^ ^ ^ a ^ FbI # ii ’ rTn t^Y ^ # it ’ 

M'l ^ 4-B ii 1^ -::^Y ::a ’ 4- ^ # ?1 #t f -fe ’ ♦ >^-'J 4- st 

- ^ ^ ^ ^ a # Pal 6^ # it ° 

19. m t tt # ^'j i& SI ^ 1 8 II m it ^ it ^ ^ a ^ ^ 

Peliti-iiLi^Cmask registration) 6tf^/'ir ’ ^ ^ MX '(ki ^ 
41 it.Mh #, * 4- ii H tt, ^X f iS ^M ?'J ’ ^ ?'J _L ^N iil Mh > 

♦ m 4- I -fe ^ i^ # it ’ It Y 4* ^ 41. #t #> * 4- is H it. ^Y 

i^ it ^ P ii ’ # ?'J -L ^ Q ii Mh ’ i: il.'J 4- li ^ i4 it ° 

2 0. m it t tf #-J II ffl ^ 1 9 m it ^ tf it 7t ^ a # ^ 

fe^ 4 # ilL ( m a s k registration) 64 :t ^ t #■ im it. 

^ It # ^ ^ ( s c a 1 i n g ) ^ ^ X :t ^ ^'J ^ N ii i4 it 

it 0 it ^ 'll ^(S) ’ t.^^Y3t?°3 ^ ill Q iiU ,fo iw is- 
.it it Ej If it ^ ( S ) “ 

21 . m ti: t tf ^ f 'j II a ^ 2 0 ii ^/T it ^ tf it ^ .f- a # ^ 

fslitiit-^Cmask registration) 64^ it ’ ^4^ 4- #1^4- 
?'J ^ 4 fi ira it ( 0 V e r 1 a y offset) ’ ^ ^ # ^'J t 64 

4- # fo # TO ^ il4 ( s c a 1 i n g ) it i it ^ i^ it ° 

■ 2 2. m it t tf # ^'j II a 1 2 ii m it ^ tf it tI -?- a # ^ 

# ti it ^ ( m a s k r e g i s t r a t i o n ) 64 /'ir ’ ^ 4^ 4'J ^ It # 

ft ii. ;t ^ 4- ^ M, i4 ’ #> H ^ tf :t it it: it ° 

2 3. -- It ^ it B® a It Pi 64 ^ >t ’ it ^ it it ^ ^1 

M ^ -t- # s*® ^ 1: ^ il ti ^( CD-SEM ) m ^ B^a ® Pi ’ tt 

^ >t a 4- T ?'J # • 

a — ^ — ^ — — ^ — a^ > 
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:4 24 I 








-t- 



aa M ^ ^ ^ ^ ^ ’ 

J^i — %i ^ JL ^ W ^ ^ ^ ^ ^ ^ ^ ° 

2 4. - ^ a^a HI ■ >i Bi] ^ ’ i§ ^ 4t it ffl 

Ijt ^ ‘4* - # s® ^ ^ Int ^ ( C D - S E M ) M, ^ B® B] vM 

y5^ ^ T ^'J # ■ 

i-X ^ ^ — ^|B_L^:^iE^.^ .^“~I 

^ 1^ a^B B ^ ® 1. ^ ^ ^ = 

^ 44 >f ^ . ® ^ ^ ^ ’ 

JX-^— — 

— ffil#tl^itj-^'i^4/t^44^ ’ ^'i' 



j;^ 



% - m 



I'X ^ #4 — 
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lO lO 




S302 
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/ / / A 

601 

/ / 


602 


603 
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605 
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607 


608 


/// A 

609 610 
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612 


613 


614 


615 
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/ / / / 
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618 


/ / / ^ 

619 

/ / / \ 


620 
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622 


623 


624 
/ / / / 



% 6A® 



1 I 2 I 3 I 4 5 6 7 8 I 9 |l0|ll|l2|l3|l4|l5|l6 




2 I 3 I 4 5 6 7 I 8 ! 9 [1 

" 6B B 



10|ll|l2|l3 14|l5|l6| 





































X 



























: 10 12 14 16 



At'l±(X 1 ) 








1 n 



-^Yi 

-^Y2 

-t.'l±(Y]) 

itc.l±(Y2) 



1 1 






(4. 5HS.)'f 



5 ^ 



m-: m tOn B^) H ^ m iSf^SLi^Cmas 

k reg i strati on )B^j;^/'i- 






^ '5/25 f 




^ 5/25 1 







( 4-. # a mas 

k registration)ati 





14/25 1 





m 10/25 1 







^ 18/25 I 






( 4.'5SS.) t BB la /'irAli^t^io ;^- 

k registration) svi:^/'ir 



si 4 -^ ( n>3s 




% 23/25 1 




% 24/25 I 




^ 25/25 n 








(4..5Xfi.) t 






II txt >; ^ ^ tf ^ 3- ® # 4 fi^iL ip^ (mas 

k regi strati on ) :^^/'ir 










6/25 I 




» 7/25 1 




^ 8/25 I 






■ 

(4. 5)i5. ) t tt ^ : Si mt^)n ^ tf 'f* * ^ ffl ^ 4 f+'fi ^ (mas 

k regi strat ion) 75" ii: 




« 22/25 I 







/' 



\ 



